Demonstration of the highest-yield hydrogen production from cellulosic materials and
water by using in vitro synthetic biology platform and a 10-fold increase in enzymatic hydrogen generation rate Figure 1 . The cell-free synthetic enzymatic pathway (a), high-yield generation of hydrogen from starch (b) (1) or soluble cellodextrin (c) (2).
Validation of numerous enzymes with enough stability for low-cost hydrogen production
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For example, one-step purification and immobilization of a thermostable phosphoglucose isomerase has a very long time with a total turn-over number of 10 9 mol of product/mol of enzyme (3) . 3. Development of the most energy efficient way for the production of low-surfur jet fuel from biomass sugars by a hybrid of biocatalysis and catalysis. A new hybrid of biocatalysis and catalysis has been demonstrated for the production of jet fuel from soluble biomass sugars -dilute acid pretreated microbe-toxic biomass hydrolysate containing xylose, cellobiose, acetate, furfural, phenolic compounds biomass sugars. This new pathway has a combined efficiency of as high as 94%, much higher than any other biofuels (fatty acid ethyl esters or bioalkanes) produced by microbes (4). A 13-enzyme cocktail was able to convert xylose to xylitol by using cellobiose as a hydrogen source in the presence of microbetoxic impurities (5) . 
Tech transfers
A biofuel start-up company Gate Fuels Inc. is negotiating with VTIP office about the license of sugar battery. Gate Fuels is submitting the NSF SBIR Phase I proposal.
Shell GameChange Program decides to fund the PHASE I Sweet Hydrogen ($450,000, 1 year). Also, it is negotitating the sugary hydrogen license from VTIP. 
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